Redox and epigenetic regulation of the APE1 gene in the hippocampus of piglets: The effect of early life exposures.
Oxidative stress via redox reactions can regulate DNA repair pathways. The base excision repair (BER) enzyme apurinic/apyrimidinic endonuclease 1 (APE1) is a key player in the redox regulation of DNA repair. Environmental factors can alter the methylation of DNA repair genes, change their expression and thus modulate BER activity and susceptibility to oxidative DNA damage. Therefore, we hypothesized that epigenetic modifications play a role in the redox regulation of APE1 in hippocampi of newborns and investigated the effect of supplementation of pregnant sows with a diet enriched in antioxidants and other nutrients on oxidative stress, DNA methylation and DNA repair in their offspring. High levels of 8-oxo-7,8-dihydro-2'-deoxyguanosine (8-oxodG) and low levels of glutathione were detected in control piglets after birth compared with supplemented piglets, indicating the presence of oxidative stress. In control animals, this oxidative stress was associated with genomic DNA demethylation, decreased APE1 promoter methylation, increased APE1 expression and with slightly but not statistically significant increased BER-related DNA incision activity. Supplementation of piglets with antioxidants and other nutrients significantly lowered 8-oxodG levels compared to control animals, which was accompanied by overall lower APE1 promoter methylation and enhanced APE1 expression at day 7-28 after birth in supplemented piglets, although DNA incision activity was not significantly different between groups. Preliminary attempts to study the interaction between redox and epigenetic regulatory mechanisms revealed an inverse correlation between APE1 expression and methylation of CpG-sites 11 and 13 in the promoter region, which according to Genomatix "MatInspector" are located in the core binding sites of redox-sensitive transcription factors. We are the first to study methylation of the APE1 promoter and its role in mediating the functional effects of redox reactions induced by oxidative stress. Epigenetic and redox mechanisms may interact in regulating APE1-related DNA repair processes, involving redox-sensitive TFs.